Requirements for extracellular metabolism of pulmonary surfactant: tentative identification of serine protease.
Pulmonary alveolar surfactant is secreted by the alveolar epithelium in the form of lamellar bodylike structures that evolve sequentially into tubular myelin and vesicular forms that can be separated by centrifugation. Using an in vitro procedure by which the extracellular metabolism of pulmonary surfactant can be mimicked, namely cyclic variation in surface area, we previously reported that serine protease activity, which we called "convertase," was required for the conversion of tubular myelin to the vesicular form. In the present studies we explored the biochemical requirements of this activity and sought the enzyme in alveolar products. Convertase activity has unusual requirements; in addition to being dependent on repetitive variations in surface area (cycling), it requires the presence of a high g fraction of lung secretions that is heat stable and not inhibitable by diisopropyl fluorophosphate (DFP) or alpha 1-antitrypsin, both typical serine protease inhibitors. The enzyme does not require calcium ions and has a pH optimum of 7.4. Convertase appears to be a component of surfactant itself because the ability of purified surfactant to convert to the vesicular form on cycling is impaired by pretreating it with DFP. A protein of Mr 75,000 that reacts with DFP and is heat sensitive was found in alveolar lavage, lamellar body preparations, and lung homogenate. It copurifies with lung surfactant in sucrose gradients. A similar DFP-reactive protein was observed in stable human neoplastic peripheral airway cell lines that express type II properties, suggesting that it may be a product of type II cells. We tentatively conclude that surfactant convertase is a 75,000 serine protease that is closely associated with surfactant phospholipid and that may be a product of alveolar type II cells.